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The photovoltaics landscape changed drastically over the past few years with the rapid
evolution of organometallic perovskite solar cells. Their high carrier mobility, tuneable band
gap and strong absorption in the visible make it an excellent candidate for the production of
low cost and high efficiency solar panels. However, their stability is precarious, and their
current lifetime (~ 2000 solar peak hours) is still pretty low. In order to take this new material
to the market, a better understanding of the photo-physics and the degradation mechanisms
is necessary. With this in mind, vacuum evaporated perovskite solar cells and perovskite
single crystals were characterized using hyperspectral imaging. Spectrally resolved
photoluminescence (PL), electroluminescence (EL) and transmittance maps were acquired on
different samples over a million points with a spatial resolution close to one um. PL and
transmittance maps of a perovskite crystal aged in air showed strong inhomogeneities,
highlighting surface defects, grain boundaries, phase segregation and disorder. Furthermore,
PL and EL maps of perovskite devices were coupled with absolute calibration method in order
to obtain the exact number of photons emitted from every point of the device, at every
wavelength. Using the generalized Planck’s law, it is possible to obtain maps of the depth-
averaged quasi-Fermi level splitting (Ap), which dictate the maximum achievable open circuit
voltage (Voc) of solar cells. Also, using the generalized reciprocity relations the charge transfer
efficiency of the cells can be analyzed from the hyperspectral data. Once again, considerable
spatial inhomogeneities, both in quasi-Fermi level splitting (Apy) and in charge transfer
efficiency, are found in these perovskite devices. Hence, hyperspectral imaging provides a
useful insight of the local composition and electronic properties of perovskite solar cells which
will contribute to understand physical properties at a micron scale level and significantly help
improving their overall performances.




